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© Single-acting valve for fluids. 

© The invention discloses a unidirectional valve for 
fluids, particularly suited to be installed on contain- 
ers. 

The valve includes a vaive*ody (2,42) substan- 
tially In the shape of a cyfidricai cap, preferably 
made of plastic material and provided with holes (15, 
45) on the bottom (16) and with a flexible plastic disk 
JSwith a central note (10). 

■ The cSsk <B) is locked In the interior of the valve- 
CD body (2) through a groove (8) obtained around the 
fijintsma! perimeter of the cap itself, white the edge of 
the hole (10) contrasts against the surface of the 
^central core of the valve-body, 
jjj when the pressure outside the container (4,43) 
is higher than the internal pressure, the edge of the 
° central hole (10) of the disk (6) or a crown around 
O. this hole, adheres to a corresponding edge, or sur- 
Ultace belonging to me central core of the vaive-body, 
thus creating the seal, white if the internal pressure 
is higher than the external pressure, the middle of 



the disk (6) rises and forms an annular opening for 
the passage of the fluid towards the outside. 




•esssRiseeiaa 
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SINGLE-ACTING VALVE FOR FLUIDS. 



The invention concerns a unitfrecfional valve 
particularly sorted to favour the outlet of fluids from 
the interior of ermetic containers. 

K Is known that urtojrecttonal valves are fluid- 
intercepting organs which present thel^ecufiarity of 
permitting the flow in a single Direction. These 
valves find various appWcations in waterworks and 
gas plants, as well as organs for tfw discharge of 
overpressure from the interior of tanks and contain- 
ers in general. Whan the irrternal pressure 
the sum of the external pressure and d the elastic 
valve reaction, the fluid of the container flows to the 
exterior and into the atmosphere until the equliib- 
rium of the pressures is reset 

An application of flits kind of valves can be 
found in the foodstuff inbWtry, ^ instence In the 
packaging of coffee. We know, in fact mat coffee 
is packaged in silver paper containers which are 
vacuum sealed to lengthen the conservation of the 
coffee Ihey contain. In the course of time, as long 
as the coffee remans in the sealed bag, it devei- 
ops some gases which could break the seated 
corrtaner, if they are not expelled. To avoid such 
an inconvenience, a unicStectional valve is applied 
to the container. This valve allows the outlet of the 
gases from the bag, but doesn't allow the air to 
enter me bao;. becau^ 
rioratiori of the coffee contained therein. 

A unkfirectional valve belonging to the known 
technique is applied to a coffee container and it 
rjerrrtits the release of the overpressure contained 
in the interior Into the atmosphere. 

Such a unidirectional valve comprises a valve- 
body, applied to the container , a defbrmable valvu- 
lar element Is assembled. Said deformable valvular 
element intercepts a plurality of sifts made on the 
valve-body which put the Interior of tr© container in 
comrnurrication with the external environment 

The most obvious mconvenience of this kind of 
valve is that the seal is appfied near the externa! 
part of the valvular element along an annular part 
providing contact between the valvular element and 
the valve-body and sometimes the obtained seal Is 
not so effective, because of the remarkable exten- 
sion of the contact area between the elastic disk 
and the valve-body. 

Considering that after a period the elastic val- 
vular element loses most of its elasticity because 
of the aging process of the plastic material which it 
is made of, ft can be understood how mis valve 
only provides a decisively rjrecarious seal which 
becomes worse as time goes by. 

The purpose of the present invention, is to 
eliminate the. above mentioned inconvenience 
through a unidirectional valve for fluids, particularly 



suited to be installed on containers in general, so 
as to permit the outlet of the fluids contained 
therein, whenever the pressure within the container 
largely exceeds the pressure of the external envi- 



the above mentioned purpose, and others mat 
will be better explained hereafter, are obtained 
tiiro^ me reafiza^ 

fluids, especially -mriiad^ip -b»*ipippBacl *»" oomalirie««; 

70 which, a ccor din g to the claims, comprises a body 
which has substantially me, shape of a cyBndrical 
car£ made preferably of plastic materia) or rubber, 
appfied to any container and provided with a bot- 
tom presenting some hcrtes which put the interior of 

?5 the container into commuracafioh with the external 
envirtmrrient- and comjmsmg also a thin elastic and 
flexible disk, made preferably of plastic material or 
rubber, provided with a central hole and cooperat- 
ing wfm the ^ 

20 disk is frxed trtrouf^ 

inside the valve^body, said joint being obtained 
through the insertion of the rjerimetral edge of the 
disk Into an annular groove which is present on the 
interna! lateral wail of the vaive-body, and in that 

25 this <Ssk creates the seal the body of trie valve 
through the elastic ooni^.^.^e^# : ^ **** 
of this disk, or of an annular area around this edge, 
against a corresponding edge or a dorrisportcBng 
surface belonging to the central area of the varve- 

50 body. 

When the pressure outside the container is 
higher than the internal pressure, the valvular ele- 
ment rises and creates an annular section aiiowing 
the passage of the fluid from toe interior to the 
55 exterior, said section being near the edge of toe 
central hole of the disk. 

Advantageously the invention discloses a un- 
idirectional valve Insuring a highly reliable perfor- 
mance, because me small extension of the area 
40 conesponcfing to the seal area, insure an optimal 
perfbmance of the valve, 

The described purposes and advantages will 
be better understood from the description of 6 
different embodiments of the Invention, which are 
45 given by way of example only, but are not meant to 
limit the scope of the invention and which are 
represented in fhe tables of drawing, wherein: 

- Rg. 1 represents a lengthwise cross-sec- 
tion of an emboolrnent of the valve according tb 

50 the invention in its closed position; 

- fig, 2 represents the same valve of Fig. 1 
in its open position. 

- Hg. 3 represents a cross-section of a var- 
ied embodiment of the valve according to the in- 
vention; 
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- Rg. 4 represents the valve of Rg. 3 to its 

open position. . L 

- Rg. 5 iBfiresBnls a cnwe-secfiOT of another 

embocfinwnt of foe valve Of Rg. 1- 

■- Rg. 6 repre se nt s me valve of Rg. 6 to as 
open position, v . 
V - Rg^ T fBpresate 

the valve of Rg-V . 

- Rg; 8 represents foe valve of Rg. 7 In ds 

open position, - 
-Ffc. 9 is a further constn*^ vartaton of 

thevaWeof Rg-i. . ; _ 

- F&r 10 represeiite foe valve of Rg. 9 to fts 

open position. . 

Rg. 11 represents foe valve according to 
the invention to the mint ing can be 
screwed onto >the neck of a contained T 

it c« be observed to Rg. 1 that accord- 
ing to the Iriven^ mtfcated yrffo 1; has a vaJver 
body 2 to the sh^ 

a flange 3 by which ft te attached to foe container 4 
[parity represented to foe cross-aecSon], tte junc- 
tion b«ng;^ 

fusion- • -^i-'m^M^-'' 

The valve-body 2, moreover. pn^erte to foe 
case of Rg. l.i=oai^:bow.*^*Wi is eesentiafly 
cqrfto*icia7 but with a obrtcal base against whic* 
foe edge of foe hole 10 of foe elastic disk 6 
contrasts. 

Ah annular pn^ecfion 7 vi^ a semicircular 
cross section obtained on foe internal ^ of foe 
cap consfflua^g foe valveiiody 2taw^ m& 
iwlar imdefcrt groove 8 M* wfich the perimetraJ 
external edge of foe efasfc p^ e fe toc^eiL 

The assembly of foe elastic disk 6 on foe 
valve-body 2 is, therefore, performed by slipping 
mto the central hbte 10 of me dfek 8 foe central 
core 5 belonging to the valve*ody 2 and tiBingJte 
external pe^netral edge 9 Into foe annuter under- 
cut groove a 

Thus foe elastic disk 8 is finniy atteched to foe 
valveiddy 2 foh^ 

9, vmtie the internal edge 11 of fts cenfcal hole 10 
etesticafly contrasts against foe tapered part 12 of 
core 5 and a can ven^ vnm a relative 

motion fo retefion to said central core, under foe 
forest of an overpressure forming wimm foe con- 
tamer* 

It can partoiterty be observed, again in Rg. 1. 
that the afce of foe central hole 10 of 8 
presents a sfcaight outime. whose edge 11 adheres 
to foe corresponcting tapered surface 12 of the 
cei^c^5ofvaive^x)oV2. 

While in operation, if fie pressure to foe inte- 
rior 13 of container 4 is lovmr man foe pressure* 
the external environment 14, plsk 6 aco^res foe 
position represe nte d in Rg. 1. that Is foe edge of 



its outline 11 adheres to the tapered surface 12 of 
foe (xmtrei core 6 of the valve-body 2. due to foe 
atmospheric ^ pressure, operating on t^ 
of <** 8, which te Hrjher than foe pressure wBhto 
a foe Warier of container 13; 
In these corxfiflons tiie^ 
and the interior 13 of contamer do not comnw 
nicato wtfo each other. 

Whenever, foe pressure to the maittor of cy 
to tatoBr 4 is Hgher than foe pressure of 

envinmin^ 

15 on the 10 of foe vaive^iody 2 and 

pushes agatost foe ^ uiiQ^r^ surface 17 of disk 6 
causing the edge p of foe ceraral hole lOto rtse. 
ts m this cohd^on,^^ 

^dge of foe cenual hole 10 of disk 6 ana; foe 
tapered surirace 12 of foe amhal core 5 of foe 
valve-body 2 are im taigw in contact, so mat foe 
annular section 18 opens up and thnxxjh fote foe 
mMfk^W ^ of container 4 to foe 

external envmmrnent 14. . ^ ^ _ 

Tl»^ln»t^ 
to^foeexteffw 

of ovenjmjssure of me external environmert 
as relation W foe interim^ 
ftseff- TWs re-estaHfa^ 

of disk 6, a force mat brings again edge 11 to 
cc^viimfoe^ 
ttfefnteres^^ 
3Q the interior 13 of container 4 can b***"*^ 
nhenomena of decomposition of the nratarlal «mcn 
[Tom^ ***** m mis case the sobstaroe 
exiting mrough iie annular sec^ 18 ^^^ 
gas produced by foe o^composition of foe product 



20 



In other cases in foe mterior 13 of foe container 
4 there can be a fluid, possibly a thick fluid such as 
a shampoo or a tiouid soap; to ^ 
nai overpressure can *x^ 
can caused . for mstance, by the hand vmen 
souee^^exte^ contamer 4 , 

te this case ctisk 6 viffl rise because of ihe 
internal overpressure exerted by foe fluid conteined 
in container 4 cm the unc^ surface 17 of cSsk 

"8.. " 

tn this case there veil be an aittiow of tiie 
contained prod^mrough tte aimular secfionlS. 

m this case too. the fbw cctitmues forougti foe 
annular section 18 as long as , tlm extend 
cat pressure opeiaimg on^ t^^^ 

Vvmmfo&hi^^ 
pressure exerts on me surface 19 of disk 6, 
brings it back to foe seafing position. 

the seafing action can possibly be 
by creating a tight o^resston "m foe toterior 13 of 
contamer 4, vmfcfi can be obtained by exerting * 
mectiamcal sowing action on foe <«^n^ 
foe orthogonal olnxtion to reiation to foe previous 
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direction. 

ft has been observed that the sealing surface 
between the elastic cfisk 6 and the valve-body 2 is 
reaBzed by the cxJge of the central hole 10 of disk 
6 which adheres because of an elastic pressure to 
the tapered surface 12 of the central core 5 of 
valve-body 2. 

Since the surfaces in contact present quite a 
limited extension, it Is easy to understand why the 
seal is insured even: when, after a period of time, 
some aging phenornena may arise, which will 
cause a progressive increase of Its stiffness. 

fttoreover, since the; edge of *e ^ 
rests e^nst ^ tapered su^ce: 1^ ttus contact 
favours the outlet of fluid from the interior of 
the container to the exterior.- while It prevents the 
entry of fluid from the environment 14 Into the 
interior 13. ■ • 4 

Another embodiment of me invention based on 
the same idea of solution is represented in Rg. 3, 
wherein H can be observed mat elastic disk 8 
creates the seal by contrast of the annular surface 
around the edge 11 against a surface 35, which is 
the upper flat surface of the dlino^caj base 31 of 
the central core 33. 

It can be imderstood that when the internal 
overpressure causes the elastic disk 6 to rise, It is 
no ionger supported by surface 35 and. therefore, 
the fluid comes out of the container. 

It will be pointed out that both in tfie embodi- 
ment of the invention otRg. 1 and in that of Rg. 3, 
the elastic membrane 6 has the groove 8 whose 
planar position is lower than the surface on which 
the edge 11 of its central hole 10 rests. Thus the 
membrane 6 is always eiasticafly stressed; so mat 
the edge 8 or the area surrounding this edge 
always presses on the surface against which it 
rests, thus insuring the seal. 

Another embodiment of the invention is repre- 
sented in the Rgs. 5 and 6, 

m Rg. 5 the elastic disk 6, always anchored 
wimin groove 8; presents the edge of its central 
hole 10 resting on a surface 21 which is part of me 
centra! core 20 belonging to the bottom of cap 2. 

In this case, tod, has been observed, in the 
embodiment of Rg. 1 and Rg. 3, the surface 21 of 
the central core 20 is at a higher level than the 
groove 8, so as to insure also the elastic tension of 
disk 6 resting on the surface 21- 

VWien the overpressure of the interior 13 of 
container 4 exceeds the external atmospheric pres- 
sure, disk 6 rises, as can be observed in Rg. 6, 
and causes the overpressure in the interior of the 
container to escape through the holes or the slits 
15 belonging to the b<rttom of cap 2. It can be 
observed mat in all the embodiments of the inven- 
tion the sBts 15 can be varied in number and 
arrangement although It is better to distribute them 



symmetrically on the lower bottom 22 of the cap 2. 
Fig. 7 and Rg. 8 show another embodiment of the 
valve of the Invention wherein the centra) surface of 
the varve-cody is a plane surface, as is shown in 

5 Rg. 5. but In the case of the Rgs. 7 and 8, the 
central area of the valve-body presents a support- 
ing plane 23 at a lower level in relation to the 
groove 8 holding the external perimeter 8 of disk 8. 
in this case the bottom of the vaWbody 2. on 

io which disk 8 rests, is shaped so that disk 6 is 
made to bend ofcwnwards, so that it insures the 
seal on surface 23 of the whole area around me 
central hole 10. 

Rg. 8 shows valve 1 with the disk 8 pushed 

rs upwards because of the overpressure within the 
interior 13. J. 

Rg. 8 and Rg. 10 show another embodiment of 
the uniolrectionai yah/a m which in the central area 
36 of me valv^-bo^ a partially spheric cap 

2b 37 on which the etJge of hole 10 of disk 6 rests. 
Groove 8 holding the perimeter of disk 6 is lower 
than base surface of cap 37 so mat even when 
resting, the disk is etasticalfy deformed and, there- 
fore, under tension. 

23 When the overpressure in the interior of the 
container 4 exceeds the atmospheric external pres- 
sure, disk 6 rises and the gas escapes flirpugh the 
hole 10, can be observed in Rg. 10. 

A further emboo^ent of the valve ^ inven- 

30 tion is represented in Rg. 11 . where It can be 
observed that valve 1, instead of presenting a 
flanged edge, is appiied olrecny to neck 41 of a 
container 43 by means of thread 42 obtained on 
valve-body 40. 

6 This emboc5ment concerns the case m which 
the unidirectional valve of the invention is applied 
to a container holding shampoo, for instance, or a 
liquid soap. 

In this case, when operating with the hand and 

40 pressing on the exterior of me container 8, an 
overpressure in relation to the external ertvtronmerit 
is created in the interior 44 , so that disk 46 rises 
and the fluid contained m me interior of the corn 
tainer 43, flows towards the exterior through the 

4S holes 45 which are on the bottom of valve-body 40. 
When the action of the external pressure stops, 
the elastic cSsk 6 resumes Hs sealing position, 
thereby stopping ^ the flow. 

In order to guarantee the seal in the closed 

so position It will be sufficient to dimension the area of 
the surfaces of the elastic disk 8, so that tfie 
atmospheric pressure operating on the external 
surface increased by me stiffness of the.rnaterial, 
exceeds the weight of the fluid held to container 

55 43, which when flowing toroug^ the holes 45, acts 
on the internal surface 48 of disk 46. 

On the basis of what has been described, it 
can be understood that the vatoe of the invention, 



4 



7 



EP 0 388 828 A1 



8 



whatever Its embodiment based on the same idea 
of solution, fulfils the proposed purpose. 

Moreover, during the. manufacturing stage, 
changes and variations may be appSed the valve of 
the Invention, such as the modification of the diam- 
eter of valve-body. 2, or of the thickness of the 
elastic disk. Said changes and vanations will, how- 
ever, not exceed the scope of the inverrtioQ^such 
as it is protected in the following claims. 



TO 



1) A unidirectional valve for fluids, comprising: 

- a body (£42) essentially having the shape of a 
cylindrical cap, preferably made of plastic material 
and presenting a plurality of holes or slits (15;45) 
on the bottom (2] i and suited to put into commu- 
nication the interior (13) of a container with the 
external environment 

- a tMn elastic and flexible disk (6) made of rubber 
or plastic material cooperating wtth the body (2,42) 
of the valve, and presenting at its center a circular 
hole (10), characterized In that the disk (6) Is at- 
tached to the yatve-body (2,42) through the inser- 
tion of Hs perimetraJ edge, Into an annular groove 
(8),which is present on the internal lateral wall of 
the vaJverbobV. and m that such a disk creates the 
seal with the body of the valve, by the elastic 
contrast of me edge (11) of fts central hole, or of an 
area around this edge, against a corresponding 
edge or surface (1235:21,23,37) belonging to the 
central area of the body of the valve. 

2) A unidirectional valve acoonfing to claim 1, 
characterized m that the annular groove (8) of me 
body of the valve is created by an annular projec- 
tion (7) which is present on the internal lateral 
surface of the valve-body. 

3) A unialrectional valve according to claim 2, 
characterized In that the projection (7) which cre- 
ates the annular groove cm the Internal lateral sur- 
face, has a semicircular cross-section. 

4) A unidirectional valve according to claim 1, 
characterized In that the central area of the body of 
the valve essenti a cylindrical core (5) attached to 
me base by tapered area (12), against which me 
edge (11) of the hole of the disk elasticaliy con- 
trasts thus creating the seal. 

5) A unidirectional valve according to claim 1 , 
characterized by the fact that me central, area of 
the body of the valve presents a cyfindrical core 
(33) with aflat surface (35), against which the edge 
(11) of the hole of the disk and the annular area 
adjoining it, elasticaliy contrasts thus creating the 



6) A unidirectional valve according to claim 1, 
characterized in that the central area of the body of 
the valve presents a central core (36) in the shape 



of a cap (37) against the surface of which the edge 
of the hole of the disk (6) elasticaliy contrasts thus 
creating the seat 

7) A unidirectional valve according to claim 1, 
characterized m that the cental area of the valve- 
body presents a flat surface (21; 23) at a level 
which Is higher or lower than me annular groove (8) 
lodging the cfisk of the valve, so that me edge (11) 
of the hole of disk etestically ccwrtraste against the 
flat surface thus creating the seal 

8) A unidirectional; valve according to one of 
the preceding ciaims, characterized in that it 
presents a tiiread (42)on the lateral edge of the 
vahfe^ody; suited to the connection with the neck 
of a cortamer, which is also threaded. 
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